A 2i-year-old man with Fallot's tetralogy was found to have rib notching on the right side due to collaterals from the systemic circulation to the right pulmonary artery. An attempt is made to explain this systemicpulmonary communication based on the embryological development of the pulmonary arteries. The patient's exercise tolerance increased during adolescence presumably due to improvement in pulmonary circulation.
A 2i-year-old Indian man was admitted for an upper respiratory tract infection. He was first noticed to be cyanosed at the age of i year. He had not started to walk until 4 years old and on mild exertion was breathless, cyanosed, and squatted. At the age of 12 years his exercise tolerance began to improve by stages over seven years until he could play goalkeeper in a game of football.
Physical examination on admission showed the usual features of Fallot's tetralogy. A dilated and pulsatile lateral thoracic artery was seen on the right side. His haemoglobin was I8-7 g/ioo ml and haematocrit was 63 per cent. The electrocardiogram and chest x-ray showed features consistent with the clinical diagnosis except that rib notching was evident on the right side from the third to the eighth ribs (Fig. i) .
At cardiac catheterization repeated attempts to pass the catheter into the pulmonary artery failed. On one occasion the catheter passed from the right ventricle into the aorta and the systolic pressures in both were identical. Data obtained are given in the Table. Cardioconray, 50 ml, was injected through a No. 8 NIH catheter into the right ventricle. The angiocardiogram showed simultaneous opacification of the main pulmonary artery and the aorta and conspicuous narrowing of the outflow tract in the region of the infundibulum. A ventricular septal defect and a large overriding aorta were visualized. Obstruction of the right pulmonary artery was thought to be present at its origin because serial films showed delayed opacification of the right pulmonary artery from dilated and tortuous collateral vessels which formed a profuse vascular network in the right paramediastinal region. Some of the collaterals were seen to arise from the right subclavian artery and others from the right intercostal arteries. A well-developed but small right main pulmonary artery was seen in delayed films. In order to delineate more clearly the collateral circulation to the right lung 45 ml Cardioconray were injected into the ascending aorta. Very dilated intercostal arteries on the right side were visualized (Fig. 2) . Serial films showed these intercostal arteries and branches of the right subclavian artery supplying the right pulmonary artery which showed the normal pattern of branching.
In late films the left pulmonary artery and its branches were faintly visualized, probably by contrast which had refluxed from the right side. There was no evidence of any systemic-pulmonary anastomoses on the left side.
Comments Unilateral rib notching due to dilated intercostal arteries is a well-recognized radiological finding in association with several conditions. In coarctation of the aorta bilateral rib notching is the common finding, but in cases where the coarctation involved the left subclavian artery or is sited above its origin rib notching occurs only on the right side (Mac- Laughlin, I95I; Campbell and Baylis, I956 Gwinn and Lee (I970) . Unilateral rib notching in cases with Fallot's tetralogy who have not been operated on is less common but has been described by Batchelder and Williams (I948) and Campbell (I958) . In one case (Campbell, 1958) In the embryo the pulmonary arteries develop from the sixth branchial arches. The distal portion on the right side regresses while that on the left side becomes the ductus arteriosus. Hence on the right side there is no direct communication between the right pulmonary artery and the systemic circulation. It is conceivable, however, that if the distal portion of the right sixth branchial arch remains patent this could serve as a channel of communication between the right pulmonary artery and the right subclavian artery, intercostal arteries, and the longitudinal anastomotic channels such as the lateral thoracic and internal mammary arteries. This could explain the mode of blood supply to the right lung in our patient.
A very similar type of arterial communication with the pulmonary artery was described by Arvay, Csakany, and Tomory (i965) in their patient with Fallot's tetralogy and atrial septal defect. There was a communication between the internal mammary and pericardiophrenic artery with the right main pulmonary trunk. Communication between systemic arteries and a main branch of the pulmonary artery is not common. The more usual way for increasing blood supply to an ischaemic lung is via the development of bronchial collaterals and less commonly via systemic arteries which enter the lung parenchyma directly (Maier, I954) . Such systemic-pulmonary anastomoses do not involve the intercostal arteries, and hence do not give rise to rib notching. The decrease in disability during adolescence in our patient is probably due to the development of collateral circulation. A similar improvement was noted in the case described by Reynolds (I950).
Addendum
After this paper was submitted for publication a second case of unilateral rib notching was seen in a 31-year-old Chinese male patient who presented with the typical clinical features of Fallot's tetralogy. Angiocardiographic studies showed pulmonary infundibular and valvular stenosis, with hypoplastic right and left main pulmonary arteries. Aortography revealed a well-developed collateral supply to the right lung arising from the right intemal mammary, the right lateral thoracic, and the right intercostal arteries. These vessels supplied the right lung, mainly the right upper zone, directly. 
